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Abstract of JP2005099646 

PROBLEM TO BE SOLVED: To provide a F<SB>2</SB>resist composition suitable for the liquid 
immersion litliograpliy process which is a new lithography technique, and a resist pattern forming method 

using this F<SB>2</SB>resist composition. 

SOLUTION: This composition comprises (A) a polymer which contains alkali soluble constitution unit(a1 ) 
containing an aliphatic ring group having both (i) a fluorine atom or a fluorinated all<yl group and (ii) an 
alcoholic hydroxyl group and whose alkali solubility changes with acid, and (B) an acid generating agent 
which generates acid by light irradiation. 
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2 CH, 0-C H2 -^^t^mih^. TJV'3-;H!*z|cm^-^^7;v:tnTJ^^;v 
^i^ (HO) C (CF,) iCHz-S (2-lf>^ ('N^-if 7;i':tnp{^;i/) -2 

(HO) C (CF3) ^CHzCH^-S (3-l^>^ ('N^'9-7;v 
;u) - 3 - n K a ^ v - T'n fcf #5{>m»f ^> tt>2> o 
5] 

n T ^ r ju^ S ;t r ;v r/ - ;H*7fcmS#^ "7 u T ;v + 

6] 




(CH2)n' 



(9) 



OH 



i^^. Zfi. m^J]F>d^> (-0 (CH2) -) 

^ n' tm' ti-etL-e'tti^&LT 1 ~ 5<^^^T^S) o 
[0 0 6 7] 

^LT. ^OJ:-?^: (al) Jtec^i-^^j-frT^v^ t>*t:&M^#^^*±> ^:*LtTi& 

(A-1) LTfflv^^Jli-a', -2^^om^S^W^#?P^J^=^;i-rs (^:J^) Ti>";;v 
[0 0 6 8] 

i(7>i: -9 (a 2) t tT{i. t e r t-ir^}\^ (p« ^) r iJ' U V- t e 

[0 0 6 9] 

(a 3) ^'^^-e^^> ^<^f^fflt; J: '9 t;v* >J nr-^'tt;6«ii:*ci-^fi'^# ( 
A- 2) -e^oX^b J;i/^o (a 3) Sr-^tf «! t J: 19. MTO*'? ^ 

tc|^±-r2»o (a 3) tLTfi. -r h 9 7 n jc^ v^j^ j^fl^? jL;g,.^^£ 

[0 0 7 0 ] 

i^XTtc, (A- 1) (A-2) ^mrt-iBi^ (10) (11) ^r^-To 



on 
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Ho I 



I 

O 



(10) 



[0 0 7 1] 



T^i)o ) 




H2 I 
C= 

I 

o 



=o + 



F2 F2 ^ 



•(CH2)n. 



C„.F 



(11) 



ID 



20 



30 



Z, n* . m' . R'^sJi^/RMimiB-Ag^ (1 0) (T^J^-^i: 1^ C-C^^o ) 
[0 0 7 2] 

ItflBLTti-^jtCg )$:-^t?S'^# (A-1) tm^iH^ (A- 2) M'Sr^S 
-e^ ^ iiK Ci) 7 ^ j^,-? ttziiy y ^it T jv- ^ Ji-^is J: 1 ) T jv- 3 - ;H47lc®^ 

[0 0 7 3] 
[0 0 7 4] 
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m-r^m^'^^Mm.\^^'r^^^-f^'yj^>^mtL<. ^^kh. i, i. 2, 3, 3- 

Fj = CFCF2C (CF,) (OH) CH2CH=CHz) (O^'^tM^i^^ ^J^m-^ti^m^ 
[0 0 7 5] 

^i/m<DWtff)i^mi,^xio rn^ii ^mm'^tm-Kt^^^^ (a - 3) t lt^u^^,:^-^ 

[0 0 7 6] 

mrt^, (A- 3) ^^-r-m^ (12) ^-^-To 

['fk4] 

/ F H X / F H \ 

-f-c— c— c— + -{-c— c— c— c-4- 

-etL-rtL 10-50 ^;v%-c^)2>o ) 
[0 0 7 7] 

^K^J: -5 (A) fi, 1 , 3, 4Xti^^#Pp:fcE4 tcie® 

<5D:^i£m:oT. ^^-e^;2>o (A) fifc^<7)WIIB<^ G P C Hi: i^K V v-^l^ 

^g«^:Kj^^g{i, #lcK^i-^'b<0-CJi'5:v>:;iS5 000~80000> $ f>t^iJ* t 
<fi8000-50000i:^ tL^o 
[0 0 7 8] 

(A) ti. m$^v:fi2®l^JL±0^fl|;5^t>ffi^-r;6ii::6^T§. Mx.»f. 
±^<^ (A-1) . (A- 2) . iSiiXf (A- 3) ^^f>MfftL2,g|o;$^=^ 2mJiJl±ig'^L 

[0 0 7 9] 

m^i^sa (B) : 

(4 h 4re/7i::^;V) y j:. )\y B - }f M. h V y a :A ^ y 7. 

- tf;^ (p - t e r t - y^)vy JL — )]^) 3- ^'^>>i^ h V :7;u:tn^ 

— ;^) v^:7 A ^ u •7Ji':j-n;){ ^ >'X;v^^- (4 -f-^w^ j^::^;!/ 

) -^y :^~}i'y^}i^^^'^2^ y -f-y )V:t\:3y^ y - (p - t e r t - y^)]^y 

Ay -^7;^:^- o:r^ h , if;^ (p - t e r t -^•f-;u"7i.=.;v) 

>^ Ay <t-7->v^n-:^:J' i; 7 j^— — ^7 A y 7 n^r^ jp^ 

h i:^<75;i-:^'> AJ^5i>s|lf J Lv^o 'S::5^T'b:7 y M'itT }Uy. >Wt^ ^ > "S: 
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[0 0 8 0] 

^(Dm^mit^ m^it (A) 0 oMMm^ML. o. 5 ~ 3 o®s^t ^tt^&o ^ 

[0 0 8 1] 

[0 0 8 2] 

"^^^'fk'^ife (c) : 

N- j:.-^JP-N-j< •f-;vy'^;VT5 >s h y 'v^-^JVT? >> h u^y-f-;wT5 ^U 
^i:'<7)flBja^^H,^T5 > ( h 'J TJV^;VT5 ±|5t^:fett'2)^^lC^-^i-S 3 

v^, N-pf •^^vv^ j^~;^T5 N- J^^;v->"7 j^ — ;VT5 >^ N-^^ 

o 

>'5:ir<?){a;«ft(7)^3i8iT;i':^y-;vT5 h U'n^^/^vt § >'> hU^7'-^;vT 
[0 0 8 3] 

h t ?*tTV^:?) 5 0 nmmTOVv;^ h^-^^-y^Vt. :H:#e<jti{±4 0 - 5 0 n 
5mT<^ h Ut;v^;pt 5 :xs-ffiv^2>tti> 5 VfiS«?g-^vgm tic < < . ^Ttvi^ 

[0 0 8 4] 
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mi^^mt^m (c) (a) i o onsiUi^MLxm-^o. o i~2k« 

[0 0 8 5] 

^^t::. :*^M<^^=<^)5&Wtc::d^;5^-£. l^-i^y^ hja^!fe^v>TJi. (A) (B) 

iiPx.T> s>sv>(iHfriB (A) , (B) Rxr (c) ^^d-KM^r, i^<o^^T'c^ mx. 

[0 0 8 6] 

0-5 0 0O^^=5:< a:^0'to(7)^#mt;l:{iBIJK:^3^=^;t-r&73./-;vi^fe7fcm^. 
9'5:m<!»JII'l4m^Si: LTti. ^J^ff. W>ZWl7 j&T;V3ii^->55/;i/jje^;w 
[0 0 8 7] 

A^6<jjc{i. t e r t -T'-^JV^^^J: ^ ^SS3aT;v4r;i/^. t e r t - 7' h ;v 
J: 9 ;i^3iaT;^n^v'*;^:^?.=.;^^, t er t -"T >^>'* 
S<0 J: -5 '5rJl3^T;un^->:*;i/**^;PT;i'^;V'i> i - a. > 

[0 0 8 8] 

^•itJI^ftljLSl) (C ) »i> ^ F,^^->^ l^— ^f-3fe^c*^-r 

^3^TJV3^':/*;v>J?^;vS, ^3^t;v='^>'5{;;w>}?::^;vt;v^;uB> SI^K 

t e r t 9 ^^3«StT;v^;v^^ t e r t - h * 

^;i'S<^)J: -9 '5:||3iRT;v:3^>'*;v^^;v^> t e r t 

^30r;v3^->*;i':a?^;vr;^^;v^. p( h^v'^^;vS, t e r t -T^;w>a-^->^ 

[0 0 8 9] 

^(7>Xr>^it^mtLXii. m?Hi, (1) (2) 



(21) 
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I-fbs] 



[-ft 6] 





iCp^y*. A(i-C (C„F:„.x) (C„F.„.i) -0-C0-0-, -C (CnFa„«x) ( 
C„F,„,x) -0-. t7t(i-0-C 0-0— -e^^ tL;g, 2«co;t^^-e^J9 . n^ m> 
p3SXX/qii^fl^'n^msLLX 1 -4<7)^^T-^^o tSU^ A/^^'- 0 - C 0 - 0— O t 

:Sr#6<)lc(i 4 0 ~ 5 0 nmtC^V^T'b^ B,U^£j^W^M^<DV'~j X h y'i^ - y'k'^^ ^ 
[0 0 9 0] 

HtrlS-^^-C^$tL:&<b^!^<7)^#^nJt LTti. TlS-fb^^ (3) ~ (8) 
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« • 

[-ft?] 




(5) 



[0 0 9 1 ] 

ttz. ^(DmcoM.i^mtiit'^i^tLrit. 3, 3' , 5, 5' h ^7;V;^n [ ( 1 

, 1 ' -}£yjL^}]y) -4, 4' -V - t e r t - r > ^ :^ JV], 4, 4* -[2 
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K- t e 
[0 0 9 

[-fbs] 



2] 



H^O-C-O- 
H2 



+OK> 

CF3 



CP, 



■O-C-OCH3 
H2 



(13) 



[0 0 9 3] 

:^^i^^i-)i'^ttz\,tmzB.r )\^^)v^i)mt\.\^^o ^--e^j. B^riB^b^^ (6) . (7) 

[0 0 9 4 1 

-e- 1 0 OM*^lc:itLT. 2-3 0fi*g|5. U< ti3~ 1 0 ^ o 

mmm±n(Dmmi}^2Mim>'kTm^t'mmm}m^tmfi^j:\^^o isfri^«a^>-3 om 

[0 0 9 5] 

ttz, ^^m^^id\^^x\t, MIS (c) ^^<Dmw^-^^m^'Simitm<D^mx-. 

[0 0 9 6 ] 

> -9- V -f - ;v m ^ ^ ^ o 

[0 0 9 7] 

~)V^^^7i^y^^ -i^;^*>^>'-7 j^-;i'j:.>^xJV> ^g^v^^' v;V'a^:^7^;wj^ 

J: CF^ttt>c7)ai>?>-r;K7) J: ^ J^if^^, ^i^y!. 7 -f >m> y j^:^)V^-7.y ^ y 

fiK^ti^ (A) ^^9^1 0 OSSfU^V) 0. 0 1-5. 0®»$5<7)ii|-^-cfflv>(^tL:2,o 
[0 0 9 8 ] 

^m<om^<D^m(7)Vi;y.yM^\±. MIS (A) mriB (B) ^J:i/ (C 

tf. T-bh^'. y ^;L'j:.f-;i^'5r ^ ~y i7 u^^-^ y y ^ y^ ^ y r ^ Y y ^ 2- 

>?5ri:'c7)^ h y^ ; a:^v>'^.; 1^ > V 3 - 7 T 4r x ~ h . 

^/jc^l^^^ijri; ->'J^-f-^>^^'J =r-;i.^y T-fex- 7'n e 'J n - 

ei^^i^t; -^^^^ vynfv->i^>; r3^;v, * 7t v^T'n e >' ^ 



n 



(24) 
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<7)mmi^; ^ 'i3^^jc--r;uiS; ILm><^;^^ g^m^^>'V> 

n t: V>i/i; n-;v^ype-f-;Vi--r;i/r-b-7-- h (PGMEA) ^?L^^^;^(EL) 
[0 0 9 9] 

m^m. ormm. fc^m. ^^^m. ^^i--i^aym±m^j:i:f'tm\i^^^-^^^tif}^x-^ 

[0 10 0] 

t H/^o ^<Dy ^m^mmt lt**, mj^.-^^? o ~ 2 e o *ct?^ 19 . x y)Ut l< t*. ^ 

,■^7558 0-16 O'CT-^-^o ^<OXo ^J:y ym^mmt LTt±. /N'-^n;^ 

D (2 -T--^;!^--?- h^H Fn79>) 1 0 2 ^mif^^tii^'C^.miy'^- 

y )\^:^uT )\^^ )VT ^yit^^b\^x\t. ^"i-y y ^) ■yuMii'T 5.y (-^^i^ i 3 o 
"C) . ^ J: C//^°-•7;^:t^ h 'J y mj^ \ 7 4 "C) ^ /N---7JV;a-n h V-^^'-f- 

JVT^V (-^,1^2 1 5 "C) . ^N'-7;V:^n h U^^v-^VT 5 > (#.1^2 5 5 > ^mj 

[0101] 
[0 10 2] 

[0 10 3] 

'^is^ S«t V->';^ h,mtfc7)^#^tOMl::j*. ^^mt 7t fiSsam<30Sltl^iLM=^ 
[0 1 0 4 1 

[0 10 5] 
[0106] 
[0107] 



(25) 
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[0 10 8] 

< {iMTKSrffl^^r >;2v^tT-9 o ^ct^tK'J Mx.ff. 
[0 10 9] 
[0 110] 

[0 111] 

7;W:^nr jv^jVjK'; ^ n n h V "7;^:^ n jc^ 5K';xh97;v^n 

[0 112] 

i^:^AS-20. 7^A-fAS-6 5s 7'A■^-AS-100^ T^A:^AS-2 00 (I^±> 
(mig^tti^) , -r^o^ (R) -AFI6OO. 7^7D> (R) -AF2400 (J^li: 
[0 113] 

[0 114] 

•it^J =Sr ffl v> ^ i § ^ o 
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[0 115] 
[0 116] 

[0 117] 

5^;Hr;Vn->CT-lr7^— b-^^v:^— t: K o ^ -> 7° n k: jix j>< 5=- ;k-tr ;vn — T^'^^-^t k 

N. N- v^-^;VTi5' 'J ;WT5 K> N, N- ^JVT 5 7 :/o k°;up< ^ 1; ;i^T ^ 
N, N-v>-f-;WT^ y 7'ok°;i/TiJ"; ;WT^ K> N - p< ^;WT iJ"; ^wr ^ h\ vT-fe h 

^ 7 rJ' iJ' 9 V- > . N. N- ^^VT 5 7 a:--^;VT^ V- ^^ T^'Vd^^V 

-^'U'V-jv^ ^->V7-;v^ h 'jp<f-;p'7 j^7-;v'i^if) T;U7*k r 
JVr^k *JkAT;i^-rk Ftfrlg#, ynk'^tVT-'VT'k 2 - k Kn^v'^yXr 
•rk 3 -k Fn^ v^T-XTJV-Tk K> 4 - k Fn^v'-NivXT^VT^k K?^ t') 

k Fn^->7v-f- V^cT^WilM'g-^-^, k FD^->7>^l/>'i:'ft&07.-f- V>^^«frt<75* 

[0 118] 

. A r F^^>'VV--r-^ EUV (Mj^^^f^fe) > VUV 

[^ife^J] 

[0 119] 
[0 12 0] 

(7) V h^fig!^60^^>9-i:-r-2>*S'^#V-7- (A) a: LT. 1. 1, 2, 3 
, 3 -^>^7;V:tD-4 - h 'J :7;v^n^f^;W-4 -k Fn:^->- 1 , ^-^-f'^~J:t. 
y (CFj = CFCF,C (CF3) (OH) CH^CH=CH3) t ^ <r>im.^<D7^^W.'?'i3^ 



C27) 
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[0121] 

/ F H . / F H V 

-f-c— c— c— c-j- + -f-c— C—C— C-W 

^ F2 / \ H2 4 ^ F2 / H2 / /y 

CF3 OR* CF3 orB (12) 

) 

[0122] 

cico^M^jK';^- 1 0 0*«$l$i::MtT. M^&5^J-e^-i> h >; y ^^dut^ju^^-^ 
J ± y t u -f ^ y ::k )V7y. ^ =Jr 2S*gl5^ T 5 >^-e^«. h >; ^' y T'n/N-y -jvt ^ 

[0 12 3] 

'flfi:^> ^m^RimiliMm^ife TAR- 1 9 J (®p°p^. S h i p 1 e ytt$5) 7. 

MM (j.:iTs v-v?;^ Mi^i tia-T) ^b^l/co 

[0 12 4] 
(Vi^T. Mi^2) 

itriBu-v;^ hmi ^-Ji^^t^cix-v;^ hm^i^n^i/^T. r^ymthx. h'Mv^n 

[0 12 5] 

muui^7 Mil ^fmLtzui^x hm^^Ki^\^>x. ? t>i:i±ia<b^^ (6) <Dmm 

[0 12 6] 

mmm i ) 

-r^Jiioib. -^^irz-^^-y^^X^X. ^7fe^SNSR-S 3 0 2 A (-rr^^SS, NA 
(MP^) = 0 . 6 0, 2/31^^) t^<t >9 > A r F V l^-^f- ( 1 9 3 n m) ^ 

m\^^xm%z^\^v7 vm'-wsimtm^\^fzo ^^k. n%'^<^^\^^y7 i o 0*0 

, 9 0#W<^^#-CP EB^aL^ ^h\^2 3'X2\^XT)Vi] ^)m.^^X& Q^m^^X^tz 
[0 12 7] 

^L<7)X 7 t-LT#f>tL7t: 13 0 nm(D^^ yry 7.-/}^ 1 : 1 t^&^Ui/7 h 

y-^^-yi^^^mm^mum (sem) t^jii^ig^t, tfz^<Dt^(Dmm (eop) 

^'tLCDi^Jg (XI) iiZO. 5, 13. 0, i3<}:?>'2 0. 0 m J X c m' X^-o tzo 
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[0 12 8] 

-T'^^b*,. m^mMNS R - S 3 0 2 A (^=i>^±^. NA 

(i§P^) =0. 6 0. 2/3lt^) \:lX^^ a t F^^iy^U-^- (1 9 3 nm) ^ 

^ra?STLo^itfco ^^^^ loot:, 9 o^Mc^^fi^-rp EB*!k3gL> 23*0 

tCTT;V:* Um^y^-ee 0#K^^L7t:o T;P* U m^T&i: LT (i. 2. 3 8®«%7^h 
[0 12 9] 

J; 9 LT#P>tLfc 1 3 0 n m<7)9^ >T > F;^^*-y?.;6U : 1 h 

yN-ij'-v^r^^Mm^^Miifc^ (SEM) Kxv)um\^. ttz^ ^<Dt^<D^mB. (eop 

) ^*«:)7to 1 , 2, i3<ty^3 tc^^^tiTt #v h/N*:?'- ^tc^ Its s 

^ (X2) Ji. 2 1. 0, 13. 5. i3J:?>'2 0. 5 m J / c t?^ o Tto itLi^i^^ 
X2 ^±|BMBS0!ll KXiHibfzm^^ 1 S:^?^^^7K<b L Ttv^jftS^^n -fe;;^ 

VV7.Vmi<omm.}it},t2 . 4X:^y). Vv;^ Mit2(?)i^J^Jt(i3. 8> l-v^^ 

v^J7.vm.2t^h ^fitzUi^:^h ^ - > ii . M^^&m^mfitz ^(DX^k-Dtz 

o 

[0 13 0] 

Btrl5# Vv^MIl, 2, 3lc^[tLT. ftiK?^ t LT y v (M^ 1 0 2 

^ui^'y^h^^^-y^m^Ltzo 

■t^£^-ib. vXiJ^/N'iS'- ^'Jr^LT. S^fe^SNS R - S 3 0 2 A (-n N A 

imnm = 0. 6 0, 2/3^^) A r PJ^^v-^V-^f- (1 9 3 nm) ^ 

^3fef^<7)#l^~>';^ MI^^#i-S->U rr^i^ J;-/^^|HI^?•^;^;{,s^, 2 3 ICT Jl|B/^*- 
:7;^:^^ (2--7'^;i--r Kn7^>) 2 ^MfiT Loo'^t^to 
^lOOt:, 9 0^^M(7>^#-eP EB^ilLs 2 3 "Ct'TTJ^Pi/ UmMtrG 0 
#Mm^L;to T;u:^ Vm^r^t LTii. 2. 3 8 h ^ p< f^;VT ^'^^'^ i^ F 

[0131] 

CICOJ: 7 LT#^tL;t 1 3 0 nm<D^4 1 : 1 t S # 1/ h 

^'^^-y'tM^mmj-mmm (sem) ^.tJ^ii^L. *7t, ^(Dt^a^^mm (eop 

) ^-^i^J^to #Vv^;^ MUl , 2, ^XV^3K=B^^fifz^WJ:^h^-^^->kz^if:hm 
m iX2) it. 2 1. 0. 13. 0, i3XV^2 1. 5m] Xcm'X^^fzo ^flhm^ 
X 2 t±|E^^BB^J 1 t::T^i6fcSJ^X 1 t^i^h. Simm^t y ym^t^!^mt LfzWi9:myt 
•7°n-fev!.-C{i, UV>^hf^l<Dm&itlt2 . 4X^y). l-->':^ Mlt 2 cTji^j^Jtfi 0 . 

2(oiyi^^x h^'ti^-y co]fi^m± \t x^ o fzo 

[0 13 2] 

mmm 2 ) 

-r^j:i^ib. #V->J^ hlii±ic, ■f■*A:^AS-2 0 (5'*-f ^ ^Xl^ttS^) HXX/'tr^hy 
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[0 13 3] 

^ffj^Tt 13 0 nm(7)7^ ^'T^ K;^^->?.5&n : 1 t ^ ^^i- -J :^ h /-^ ^ ~ > 

mm'^m^m (s em) j: V)is^L^ ttz. ^<Dt ^<D^mi^ (e o p) =^*ie)/s:o # 

^v;^MiIl, 2, i5J:t>'3 Hf^ fife? tL7^s:#V'>';^ h/N-^- > 11^3 (XI) ii. 

19. 0, 12. 0, iS^Xfig. 0 m J /c m*-e*feo7to 
V->'>^ Mill *3j;tf 2Tfi. Uv;^ h>'N-iJ'->(7)IIM>9;*^^35-M^n7t;6^ l^vT. bJM 

[0134] 

■t^Ji^%. -TA-^A S - 2 0 (^-^ ^>X|^tt$^) ^J: ?>^-9-^ h 

•7° mM^%±m (ii-^i«ib= 115) ;5-^>'5::^>ig'^^BI^^^•-7;^:^-^ h ^)f^)\'T 
5 ^'Jc:^^^?-^. #fllSJ^S:2. 5 w t %t L7ti*MM*t^SriaiS^^L. 9 0*CICT6 
0#WiP^ L. M)¥ 3 7 n m^^i^MM^f^fife t;t:o 

ic7)j:^li, ^V-i^';^ hMl . 2. fei:l>'3<?)±ti^tt'e-tL^S:miI^ML;^cii:. ^ 

[0135] 

am^sts^s (SEM) ici^jis^L. i/c. -e<^t (e o p) 'S-^&b^to # 

Ui^:^}-mi, 2, ^J:i>'3 l^ffM^ti-T^i^Vv;^ (X2) fi. 

19. 5, 12. 5.^J:Cfl9. 5 m J / c m' o ^ tL ^SJK X 2 i ±|S^BS 

T'n^ry^-Cfi. Mlil(7)^JtJtti2. 6 -C* ») , U-y;^ 2 <75igJgJtli: 4 . 2, 

v;^ hjilli3<}:i7 2-et4, *ffl±Fpm(^'fc v^^iJ^T'^ o V v>?< h/N°^5^ - *) 

[0136] 

(Jti^^j 1 ) 

TfB<7) (A) bE^S-, (B) isXZf (D) gfe^S-^ (C) ^:8'tc±|}-liv§»L. 

av-v^?; hjia^j^ 1 o^^satfco 

(A) LTfi. TIB^b^^ (14) l^^L7t«^m^;&^ib'5:Sfi'^#l 0 0g» 

m>^m^^fz^ m^Ltz (a) *fe59-<?)MS^^^^fiti l O O oo-e*o;t<, 
[0 13 7] 
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[-fb 1 0 ] 




[0 13 8] 
[0 13 9] 

(B) LTti. Y ^) V 7.)V-i^=.^ ^ -yy )\,^ u-f ^ y y^)V:^^- y Z . 

5g»f|5i:> (4 ^;V7 j^ — ->'-7 ^ — — A h -7 n ^ y 

(D) UTfi. h 'J j^i^y-;ur 5 ^ 0. a S*^^^ffl»/>/v:o 

[0 14 0] 

Mfii^i^ TAR- 1 9 J ShipleyttS^) '^^ x e > ^^fflv^T =? 

>"^i-/N±l;i^;^|f L. 'i^-;/ hT'V- h±T-2 1 sr. 6 0 #W'M^ LT^^^ -^r^ C t 

1 sr. 9 o#K-7-i--?-i5^ LT. n'm^^i>:LhKX.y)^ s:itg*jhm±iiMi?i son 

•7;^i5'yN-^^>Sr:^tT. ^^^SN S R - S 3 0 2 B (-=r>1±$^. NA (|f^ 
P^) =0. 6 0. a=0. 7 5) A r F^^->*y' l/^-f- (19 3nm) 

:^tCll5"C> 9 0#WO^#-eP EB^aiSt. ^ 2 S'Cl^iTTJV* V3^^7^-e6 
0#Mia^L7to t;p:^ gm^T^i: LTti2. 3 8®«%x h ^;PT ^^--^ n K 

[0 14 1] 

C1<7>J: -9 t:: UT^^^tl^Tt 1 3 0 nm<5D7>r>'TV KX^-X;{)n : 1 t^i^l^v^^ h 
yt^^>$r^^M«T-miS^^ (SEM) iciJjil^L, ^;t^6Dt^<75!^J^ (Eop) ^ 
^^fz^ ^(D"^ o ^k^^tzh^T^^ 9. 1 m J /c m'-ea^o;to i^^X 2 t-1-?>o 



C31) 
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[0 14 2] 
[0 14 3] 

:^</>-es C(X2/xi) - ilxi 0 oco^a^h, ^<omnm^^i^fzt:i^. 8. 3 

[0144] 
(itmm 2t3) 

Jtt^M 1 tmmcomis^(D\yi^7. ym^^ l O ^fflV>T. UZ^-X hmm^ l 4 O nm^^^ 

^tz^^it. htmm 1 tmm^^ lt, mm. (vu (7)±n±fe far - 1 9 j 

~::ty^i^m<Dmm^W^m\^^r. •f^)XJ^h-^h 1 9, 3 n mO 2 

J:^*I^^^Tofco HtriEI^#K=5:E2 jc^bli^^tiT^ 

-eW^lC9-f ^TV Kx^-;^/N'i5'^ >;^)S#^tL^;^^t LT<&^-eib^o 2|s:j:|:iKM 2 t:: 

^^Ji^^LTto 'tis, 7^ v'Tv K;<.^-;^/-«^'->*«^5gLT#^>n'g)^7fe 

[0145] 
[0 14 6] 

[an 

















90.0 


90.0 




180.0 


180.0 


(Z>7'1'>ti(nm) 




85.2 






179.9 


S5feS(mJ/cm2) 




3.7 



[0 14 7] 

i^f)JtiS!fai2. 3W)icM.n\(Om^i^'^. [(X2/X1) - 1 ] X 1 0 0 <^)^35^ «b 
[0 14 8] 
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^BS^Jl, 2t(7)^^X^. :$:^0^c?)Uv^ MEfijci^^ffiv^T. m^.^ 

[0149] 

4 ) 

TfSO (A) fig;^; (B) Bfc^9-. feJ:y^ (D) (C) ^i^v 

C/t e r t -f^)VTi^ V- 1 3 ^;V%0«^#^d^^>'S:^*m'a-# 1 0 Og» 

u^m^^^fzo mmiX^fz (a) ^^(?)®s^i^^^fi{i i 2 o o ot^^joTto 

(B) ^^^b LTfi^ tfTv ( t e r t — ;V3- K — A h 'J rJ' 

(C) fife^t LTfi. aS^:c-^;V6 0 0®«^^fflv/^;to 

(D) LTfi. h U-3i^y-;VT5 >0. 2 6^»^^mv^, (E)^^tLT 
[0 15 0] 

^■r\ ^#m;&ltPAilillimfiKi^ TAR- 3 J (^p°n^. S h i p 1 e ytti^) ^> ;^t: 

^\.X^m^-%:h^t\,^XV)^ 2 nm<D^m:^mm±M'k'B^\^tzo ^LT, ± 

^■7 h T'l-- 1 1 0 t;^ 9 Q^m-:^V-<~^ LT> , ^|tP;^ 

JJLM±^^JM)¥2 8 0 nm<DW7. Vm^^B^l-fzo 

^;^^^^•^^>S:^rhLT> H^fe^SNS R-S 2 0 3B (-3>?±S&. NA im 
am =0. 6 0) KX^. K T F^^y'-^U--^- (2 4 8 nm) 'lrfflV>TSJ^6<JtC BS 
mLfZo 

^m^^-^^i)^h. 2 sx^kxhtk^ 5^mmrL<:>^iftzo 

^^K, llOV. 9 OlJ'^McTj^^-eP E BiJkSL. ^ <b 2 3 *C t^T T >; B^^T^-e 
e O^m^^Ltzo T)l^:^ ')^Ammt LX\i2. 3 8 Sa%7" h 9^-?^;UT>'^-'> A H 
K n ^ K7)C^§?S^ ffl fz o 
[0151] 

ClOJ: -7 LX^hflfz 14 0nmO'7-1'>T>'K:^^-Xy6n : lt'5:'^>^v>!.^/^• 

^ - ^^^am^^^mii (SEM) k^i^mmL.. ttz^<Dt^<Dm^ (eop) 

)sbtzo 

't<D^^. Eop{42 2. Dm J/cm'-e^o7to C: tL'^ X 2 t-T tfz. 
[0152] 



C33) 
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. 0 m J / c m'-e^oT^io itt^X 1 ti-^o 
^(/^T-. [ (X 2/X 1 ) - 1 ]X 1 0 oo^^a^t,, 'e<7)#gmii^*i6;tt 1 0 X- 

^-ofco M'^m^<^mmKM^^^mm9:mm^iiikm.<7)mmJt^^ibfct:L^ (22. 0 

/2 0. 0) . 1 . 1 -e^>o;t:o 
[0153] 

amm 5 ) 

TIBcT) (A) (B) fifc^. fe<tO*- (D) (C) fifc^tcllj-l^vg^p^L^ ^-Kv 

(A) fig^t LTfi. Kn^'>;^f-W>^^£6 4 1 - h 1 - 

■etLS 0 0 0 t^^oTto 

(B) ^^tLXii. ex n^^S'^Vy^.Ji'*-;^) vT^^^^>4H»^> t e 

^KT^iS'&We 0 0 WS^i:(^ti'g-^§3SfiJCS|SJt 6 : 4)SrfflW^o 

(D) LTli:> > 9 -f V T^h/nV - ;vr 5 > 0 . 52®S^$rfflv^, (E) JgK^ 

tUT. Kx^^-^O. 5 4 ®*$|S^ffl»/^;to 
[0 15 4] 

±m<DXo^^Lx^ikvfzmi^'mui^'7.ym^mi 2^m\^^x. uz^:^ hy^^-xom 
tr> mwkmm±mm^m rDuv-4 4j msh^. y^j ^-v^-t j^y^tu 

) Sr> X e>:^-$rffl^/^T->'; 3 >>> t^ * h ^ > 2 2 5 'C^ 

L^ jJ-^ -y h:/^- ^±-e9 0"C> 9 O^mzTU^-^ LX. ^-^^^^h^ltK^ »9 , RIt 
I$^it|^±ica^)]p2 8 0 nmtTjV'i^:^ h^^Bfi^LTto 

^ic, v;^iJ'^N-^->'$r^UT, ^:5fe^mNS R- S 2 0 3 B (-^v^^, nA (|| 
P^) =0. 6 0) t::J:«9. K r FJ^^->W--if- (2 4 8 nm) ^Ml/>TS«^6<jtcM 

^LT. mm^mmmytiimt Lx. mm^^k<D\^zy^ hm^ti&iftz-yv ::iy^ :x,-y^ 

:^^;ilOTD. 9 OlJ-^RO^^t?? EB$!kSL. $ ^ 2 3 T T ;V;'!7 V 3^^^-^ 6 
[0 1 5 51 

i(7) J: tT# JbtLTt 1 4 0 >r > K>^^-7.;{?M : 1 t ^ 1/ v h /n" 

^'-^Sr^at^m^^^ig^^ (SEM) tcJ:>)il^U tfz^(DL^<Dmm (Eop) 

^o^:^^ Eopti2 6. 3m j/cm'-e^oTto tL=l: X 2 ti-;g>o v->';^ 

[0156] 

. 8mJ/cm'-eafeo7to -ItL^rX 1 t-f-^o 

[ (X 2/x 1) - i]x 1 0 o<D^-i-'h. ^(Dmnm^^ibtzt^^^ 5 6. 
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. 3/16. 8) ^ 1. 5 7X-^^fzo 
[0157] 

htmm4 t 5(D^^X lO . A r FJ^^->-7V--if--e{i'^ < . K r F J-^v v 
[0 15 8] 

tfz. '^^<oiiimf<^miffztmpf:k:m:ix^m-^^x\^>^ ruvi i-hsj ±ib 
it^m4t 5xm^^fz^'i^'mu-j7.hm^mi 1 1 1 2<DXoi^y s.y-}i^^7i^mm^m 

[0 15 9] 

'^*5. ±IB#*ife^J 1 ~ 3 lc^>,^Tfi> IfttM^l ^r^c:>^v>. TicZfi ^7 ^^^M^ 
^ToTi/^'^V^o L:d^L. i<7)fFli^|^ 1 fi, v U rr > ^ [l|^^-^;^^st,^ 2 3*C 

t LT^/^;5,(^-e^ cicDifffif*^! t?^J^-^uy;<. V^^^->j^m^f4Mib^^iftni. -fv 
- 3 y 7 :7 ^ - $ritffl L t i: . -7- -7 3 > ij V ^ V 7 - Oji^ltl^fOfpJi. 

[0 16 0] 

(^mm 4 ) 
Lxi^mLfznmmx^i>o 

[0161] 

l-'v^ Mi^: LTti. HtlflVvP^ hM2 t|w|#^j^Sg<7)^ hjiaggi^^ffiv^, 
-1^^ 1 1 5X:tL. VV-:^ 1 5 0 x^m^^k.tzVX^\tnm^\^X%^'^^tzV 

->';^>M2' ^fflV>/co V->'::^ hMJ?$- 2 5 0 nmjS^jb 1 5 0 nm--^ < L;tafefi> S 
mh-f^m^^^t^^^ximX-^^, 1 : 3 JiJl±(^T;^^i5' hibi:;^^ V 

ie:«^:*^*i>7ti?)T?*^o C:(7)^->';^ M^2 • tc^LT, LT-7 ■y^'fk'^tJ-^Ti^ ( 

•Mf^l ^ 2r:x^^/^-y )\^^ u (2 -y'^^P-r h^Vi Kn7^>) ) 'Jrffli/Vc 2 ^fe^T 

yt<Dfztt)<Dm9:vm-/}^^mL^j:\f^xoKi^i^^fix\^^^o 

[0162] 

m*ifeMlT-fflV>/cm3fe^SNSR-S 3 0 2 A (^a^ttig. 
NA (liPffc) =0. 6 0. 2X3^m <^^mtmC^m. l-'Sr*?*,. ArFJi^v-7 
W--^f- (1 9 3 nm) ^fflWco -T <75pfc?I ^ffl ^,^T^^M(7) 7 -f >|ta:6>' 6 5 nmfc'j&S 
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^^K. l-v;^ Mil$r 1 1 5 'C^ 9 0#K<O^#-trP EBi!!kSL, ^h^^. 2 3'CICTT 
JV*'Jm«7£-C6 Ol3?WaitL/io T;i-35; yja^ygt LTfi^ 2. 3 8 Ma%-f- h 9 p< -^^ 

[0163] 

t:-;' 1 3 0 nm) o tfz. iOWv>^M^2' t^fM? ttTt: l^>?>; h/N*^ - > ic^it 
SlSK (X 2) ti. 4 . 0 m J /c m'-C*o;to 
[0164] 
(*ia^J 5 ) 

mu^mm4K^\^^x. &m-}^tLxm7K^m^>. hMi?=^ 1 3 5 nm^. 

•^-i^$r 1 2 St;, 9 0#M^i2x.itJ^^1.ti. Mffi^M^J 4 tmm^LT. U^JT. h^N-^J' 

(X2) fi^ 8. 1 m J/cm'T-^o/co 
[0 16 5] 

(*MM6) 

[0 16 6] 

^^^Kmm±mmm.m tar-i gj m^a^. sh i p i e ytt$^) 

R'/V-^-^'LT. ^^;?^^^i<^HJ: 19. ^imitM±lcM)? 1 3 0 nm(DVV7. Vm 
^ff^fi&LTto ^t::. ^Vv;^ Mliit^s 7"A-fAS-10 (^^'i' ^ ^Xl^tt^) ^ ct cr•^j- 
-1' h :/ (mig^1±g&) (iS^i»ib=l : 5) 35-^'5r;5,ig^^|g^/N--7;V;tn > 'J 
•^;ur 5 ^tc^t^;?^^:, WfllStJt«r2. 5 w t % t L^t "7 ^^i^MIHI^^'^Ill^^^ t 
. 9 0*CtCT6 0S>Wljn^L> li^J?3 7 n mO(5^Ml^^M Lt^o 

1 9 3 nm(3^2 2js:(7)^^^-;^l- (-^^^^.^^l^) ^^tot^o TO<^:^fe 
[0167] 

o 9 0 t:-e9 0|5'^ra(7)#fe#tfP EB4!3;SL> ■RMM'^^^°-■7;^:tD (2-r-^;vx 

6 5 nmO:7-f T> KT.^-;^ (1 : i) t^%h^X\>^^>:L}L-h^ioi3^^tzo tfz^ ^ 
<n>^.<r>^^ (X2) »i4. Om J/c m'^<?5/^•:J^->'Bt^cli^iB'I4<OaV>^b(0-e^>o7t: 

o 

[0168] 

1 5 7 ^m<DY 'y-^ V - ^ - M%^m\^^fz-^^mit<D') V iJ'* v 7 -f -X^ltc J: 
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mami^A^m\^tiR^L. Smt-r^mWin (:i<Dm^. a r FTI 3 0 nm) twO. 

8 1 ( 1 5 7 nm/ 1 9 3 nm) CT#ai ^ 1 0 5 n m t ^ -7;^ ^ f'-if 

[0 16 9] 

VV::^ Mil V- 1 0 0 Sfi^Pt::^^ LT. K^^3^J-e^:i> h 9 7 

•^^WJSijt LTTis-fb^it (13) -ea?tL-g,>fb'^!^^^ 5. ofi»ifi5^. mm^-'^^t^ 

[0 17 0] 
[-fb 1 1 ] 



9F3 



H;^0-C-0- 

H2 



+OK> 



QF3 



CF3 



-O-C-OCH3 
H2 



(13) 



[0171] 

fTo;to *•f^ *^i^RltiWltM^ifel TAR - 1 9J m^u^. S h i p 1 e y?±$J) 
^;^ii'f-=5rffl</^Tv V =J ^^^7 J^^^-±H^;^l^ L. Ti^y Vfl^- Y±.X2 l S^C. 6 

> ^<r>mm±^±\,^. ±.u^'i^m.vi;7.ymM.m^x\d^-^m\^^xm.-^\^. ^^yvzr 

V- y±X \ 1 5T:> 9 Q^m^V^--^ LT. ^g-Ji^^-l^^ifcHJ: V), ^ltE^ll:!iI±fr' 
mil 1 5 0 nrnt^U-v^X Mli=^5^Bg Lt^o 
[0172] 

/^•-■7;^:to:t^5'^;^;^.;^;^^>m (CgFir S 0,H) T^^EF - i o i (h- 
-JrA^o^^^;; (Ifc) i&) (0 2 0 Ea%7lc^§vfi[ 5 00 gt^yjc.^y-;VT^><O20S 

»%7K-^?S8 0 g^m,^\^tzo ^<Dm.^mwL2 5 1 if^jweou k'^;!k 

«2 0 g t;^JPL> #i^tt7^:7tC-^7^t::^7lc$-JDx.T^#=^ 2 0 0 g t LT?gS^^yn 
[0173] 

^IC. v:;z.i5'yN-^->S-^LT> 05fc^fiNS R - S 3 0 2 B (-=r NA (H 

□ 1^) =0. 6 0. 2/3^=^) KX^O. A r FJ^^v'W-'if- (^ft i 9 3 nm) =Sr 

[0174] 



(37) 
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[0 17 5] 

m^Mli (SEM) KX^mmi^tzt:^^^ C:(7)/N'i5'->yD-7T-f ;^{±^l^^'6c0T- 
0. Q s%xy -jm^m^^m'T\.-^£\'^m^t^^t'^i3^i-j:i!)^'Dtzo ttz. m^^^^ (e 

L margin) 6. 0 9%-^$>o;l:o itLtcJ; 19, /-^-yju^xn (2 -y^JU-f 
hyUVuyyy) i^h^£^y •ym^-BMiim9:yu^7.Ki3\^>X. U'^s^^ hmi^MhB 

[0 17 6] 

U'^mUM (SEM) KX^m^Lfzt^L^, ^(D^^^-yy^y r4 }\^^t0,U^i><7)x 
^^. ♦9>e>r#{±^<m0^*t'5:55-o7tc tfz. m^mmil9. OSmJ/cm' 

. 5 8%-C7-;'^m?S#^fiTL;t:^'&t^;^Vh;?5$^o;^Co tfz. M^t^^J^ (EL m 
argin) (±5. 96 %X:^'Dfzo itti; J: »9 > 7 n h 'J yn ;WT 5 

[0 17 7] 

(*Jfe^n) 9 : h <^|f#^,^ 3 ) 

vv;^ hBI2-cfflWc**'^jK'j-7- 1 0 ofi«g|5tcML-c. ^^^^pj-e^^ h 7i 

±tiU-J:7. ym^m^i^V ::iy^J^-/^±Km^W^l.9 0VX9 0 Jp^ Ll^J? 1 

mij. -hlEl^v^ h^imtC^LT^*E:5fe^SVU VE S - 4 5 0 0 ( 9 V -r -7 ^ v ^ /n' 
^tti^) JiJ:t3. Ju^Zy-^U--^- (157nm) ^ i^lT-|it^,-C§ (^ 1 

0mm') mm^mytLfzo '3:^^3feS{i4 Om J / c m'-e*)o;to 1 2 0*0^ 9 0 

[0 17 8] 

St LTti^tl^-CTlCB^S^I? (Quarts Crystal Microbalance, J^JIT Q C M B 9 ) =grffii/>;t:M 
/?Sij5cf?-e^^ VV-r-y^J' v^/-?>tti^ TRDA-QZaj ^^<J:^9^ *:^aiJ5ci^M ^ 3 0 

o^Ht LMmm<Dmm<7>mt^m&Lfzo 

[0179] 



(38) 



3P 2005-99646 A 2005.4.14 



fzo iE^^^^liM^(Dmm-^^^d:y^-^-o/zm^ii. ^<Dm^O nmtLfzc 

m^mmxonm. m^t^kmrn^XO. 4 9nm-C^o7to 
[0180] 

±U^t^^ (12) (r>y ym^^'}-^- 1 0 OMMU. m^^Mt LX y 
^^-^2^^ i-y }V:^uy^y7.)V^s^^Yi^2. omifB. T ^ ymx^:h Y ^) YT'y )V 
T^y^o. 6Ma^>^. @ff^:9-^j^>?)5 8. 5M»%o-7'd fv> ^j^-i; 3-;vcey ^ 

^'-'r)^T^^~vmmii^£hi.^mm^^x. n~^£mwLt\^x^ i-i^:^Ym.^m'kn 

tz o 

[0181] 

-fTo/tio FAR-l 9J (^p°p^. v-y^-ttiS) X 

^^LT^'^^-^^ci^fctijit^, mmz 2 nm<o^m^mm±m^r^^\^fz^ ^lt. 

Y-fV- h±T9 St:. 9 0#wyu-^-i5' LT. ^'m^^:b:^tKX ^} , Simitll± 
t^MJ¥l 0 2 nm<75Vv7. h^^rffmL/tio ^l-v;^ MI±t:i; r^A^AS- 1 0 

JJlnt-T^^^^^^ ^^^^^ ^'^^ (Wl^nm) (M^fi»Jt= 1-: 5) Ti^^^j:^ 

^ 7 ji';^- n f ij y^^)VT< y Kmm^^. mmM}^^ 2. 5wt%tL/zy 
ymfumm^m^m^m^L. 9 5t:i:iT6 oi^^wml. miss 0 nm<D^mm^r^ 

[0 18 2] 

(^^ msZ^m^X^ZK'hmy^^fiXiiy). ^^^i^^iV'xmMiKy^ yry ry.^-:^^ 

^*3. m^Mit. y^yr> vy.^~y./-^^'-y:^^^^[^xmib^^m^*^m^Lfz 
o_^tc> 1 1 5'C-C9 0^m<r)^nXPEBmmL. 'f^ilM5-^N--7;i'^n (2-^-^;v 
X h Kn7^>) ^m\y^X^^L/zo ^<D'ik. ^^K2 3VKX2. 3 8m*%x ^ 
7^^;i/T>'^^'>A t Kn^v K7|c?§?^T-6 0#Mm^il!kjEl^tf t i^,. 6 5 n m 
<7):7^T> KJ^-«-X (1 : 1) >i)^#f>ttTv^^i<i::^5^:>;e^o7t:o ttz^ ^<0^<DmB. ( 

X2) {4 2. 8 m J /cm'^<?)/s-^'>- Vfl^:bca^gJ^'tt<7)^v^<>(?)-e^o/co 
[0 18 3] 

(^ifi^J 1 1 : l-v?;^ h(75fpi|f^lt2) 

Vv;^ MI±t^'{^am^lS:ttt'> ttzBi^mWkt LT/N'-7;P;tn Ki;7'nt:;PT^ > 

^ffli.^/cc:tJsi^^«^ififnii Qtnm£-)5^xvi^y. Y ^"^^ -'y^'^^vtzo ^<7^m^ 

6 5 nnKTJ^'l'TV K^-t-;^ (1 : i) i}m^fiX\.^:h^ti)^iDi-'otz^ tfz. ^(Dm 

yy^Jil 1. 3mJ/cm^'e<7)^^•^->'5l^t>C{4^^T-TOPBtlc-e^,o7t7&^ ^0 
'2 'b (OXdh o ;'v:o 



C39) 
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[0184] 

^-y^M^LfZo ^(r>^^. 6 5 n m<7>7^ T> ¥7.^-7. (Ill) t> ^tTV^ 

TO P5i^t»C-C*o;t. ^itf'5r4><?)T-^-:>/co 
[0185] 

{%Mm 3 : ^oif^^^2) 

^^SlteSiLfl^Mfifci^ TARl 9J {m°u^. v'^U'-ttm) Sr. 
Srfflv>T'>'; n^^'^z j^-/N±H^;frL. ^ >7 h -/V- >±-e2 1 5 r5> 6 O^W^fi£LT 

h±T?9 5*C. 9 0#^M:/V^-:5' LT, CI t J: I9 , ^imjtm±t^m)¥ 1 

0 2 nm<^^->';;<. h^$:5^fig t;to — 7 (C,Pi>S 
0,H) -r^>^EF - 1 0 1 {Y'-^J^-:f\n^^y {1^) m.) <D2 0«»%7lcM5 0 0 
g t^y Ji^y-;L'T^ y<D2 0M«%7fcv§?S8 0 g^^i-^tTtro ^<r)U^mWi2 5 g =^ 

1 0M«%*°'; if^;U'tiu K>7lci§?S2 0 gfi^DDL. '^hfitzi^mWLKmi^^^\[k.X 
^#^2 0 0 g \.xm^n^:fu^:^m\^V:^ ^^ilMB^ffl#5N■^PSSL7to 

hi^MM51^fifeffl#^l^-^^;ftL. 9 5 "Cl^Te O^HMffel^^L. M)¥ 3 5 n m<?> I- v;;^ 
[0 18 6] 

t 7 ■^^^v§3^J-C^;2>/N-- 7Jl/:tn f »J ti;WT^ > <h 1 9 3 n mco 2 

2^ ^ o 

0 1 1 sr-eg o#wo^#-ep E B^OdSL^ ^Mfni 1 0 tiwifl^nm^^ik 

3S^tTo7t <!: 9 0 nmO^-r T> KT.^-::^ (1 : 1) i)mhfiX\^^^ :iti}^^ib-^ 

oTto Ummt7iim'W.Xii>^fzii^m.^tnm^^.i:-^i(ltZo ttz. ^(D^.(Dmmt 

1 0. ^m] / cm^^<r>/^^-yri^m±m^^'&c.<oM\^^^<r>-^^otz^ 

[0 18 7] 

(*ife^J 14 : Vi^'x > c7)fp^pe^2) 

^->'X hM)?^ 1 2 5 nmtc^ML/citmti^it^J l Z hnm^^^mxV^J 7. V 
^ -ykl^MLtzo ^<r>^^^ e b nm<r>'7 ^ Ty Vt.^- 7. (1:1) /6^t#i^ttTV^2> 

M^^'^<DX^^tZo 
[0 18 8] 

(^M^^Jl 5 : ><7)fp#|*^3) 
_*itfni 9 tc^v^T^ yjv;^- n ^ ij y n t°;vT 5 7;v^ n (2-7'^;Uxh 

7t Fn7 7>) Ii^MLt^:^ t J^^1.JiI^;fitcLT. L ;^^^^tE|-e7}CB^5?fl^ (Quarts C 
rystal Microbalance. iikTQCUtn^) tzmMmm^X:^ 'J ^ 

y^W: rRDA-QZ3j ■mi^m^mmt3 o o^^mt L'mmfm(oi^mcom'{t^ 

. 6 2 nin-e$>>). m^^kmmi^iS\,^X 2 . 7 6 nmT-^o;to 1 0 #Wmi*l(0«:^OM 
ffM/i-^ifi. *S3fc^MT-0 nm. ^Tfef^^MX- 0 nmX^ -^tz (IEI2) o 
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[0 18 9] 

i^nm 1 6 : m^^m^m 

JVT-t7--h (PGMEA) -^TfiEtJ^S J: ^ vt^^i-^T. ill-'i^ygt LT. ^->'7. 
[0190] 

^mhmm!Lmm.^ tar - 1 9j mnn^. s h i p i e yttig) ^ 

icj^/? 1 2 0 nm<7)^->'7v Mt^B^Lfco 
[0191] 

fife Lt^o 

t-'^^*,. ttrifiS:Tt?SJ'?&*f;?-^fcv>c.^.ys-^^> (4 4 0 nm) ^Sr^ThLT. 
VUVES4500 CJ Vr-;^ v^/N'>1?^5t^:f:±SI) J: 1} , ^ V^-^f ^ ( 

1 5 7 nm) ^fc^fltflS^-yx M^4cM^:6*ji;Ba|>j- Lt^o 1/->'X 1 1 0 "C. 9 

0#^M<^^#-CPEB^!i?it> 2 2'CtCTT;v*';?i«-I?6 0^^M3a^L;to 

T;i/;^i? 'm^ygi: LT{±. 2. 3 8 ®ft%-r h "7 ^ f-;VT A Kn K7|c-^?0[ 

[0 19 2] 

(SEM) Kj:y)mmLfzt^:b. i-i^':^h^<Dmwimm^fit\ mu 

[0 19 3] 

tzfm'^'^m^mfLtzm.Wim^-^^ - y<DUikKmmx^:bo 

[0194] 

[Ell] ^mnmz.Mt^v-j7. vm.<r>m.mu<Dm.m^ws-rmx^:bo 
[13 2] ym,<D^mm<Dm.m^^-rmx^^„ 
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